 Atomic configurations for C 3 N, C 2 N, and C 9 N 4 .  Buckling effect on the C 9 N 4 band structure.  Band structures for C 9 N 4 with SOC.  Details about molecular properties of C 9 N 4 .
To better understand the formation of the intrinsic nodal ring in our 2D covalent network system, we carried out quantum chemistry calculation about the molecular properties of the organic building unit (C 9 N 4 H 6 ) using Gaussian package. Based on DFT calculation results, we know that both the Dirac and Kagome bands are formed solely by the p z orbitals of hybridized C and N atoms, thus, it is reasonable to only focus on the  molecular orbitals (MOs) formed by conjugated p z orbitals. Each atom contributes one p z orbital leading to a total of 13  MOs. By analyzing the local environment of each atom, the total number of  electrons is counted to be 14 (two for the central N and one for the other atoms). Therefore there are 7 MOs filled, which is further confirmed by our calculation results from Gaussian package.
As shown in Fig. S3(a) , we plotted the three most related MOs of C 9 N 4 H 6 , i.e., one highest occupied MO (HOMO) and two lowest unoccupied MOs (LUMOs). It is important to note that the first LUMO shows exact shape as that of the partial charge of the Dirac bands, and the first HOMO and the second LUMO show similar feature as that of the Kagome bands (nearly zero contribution from the central N atom).
Further, we calculate the MOs of (C 9 N 4 H 4 ) 2 , shown in Fig. S1(b) , which possesses exact number of  electrons as in our 2D covalent system, which in principle will yield instructive information about the electron filling in forming the C 9 N 4 crystalline.  Details related to the C 9 N 4 Stability. 
